Abstract-In this paper an efficient traffic control system is designed using Mealy finite state machines. The effects of state encoding schemes like sequential encoding, gray encoding and One-Hot encoding are compared on the basis of size of synthesized circuit. Coding of the design is done in Verilog HDL and the design is tested and simulated on Spartan-3 xc3s400 FPGA development kit. The sensors are added as input to the controller for emergency conditions like ambulance etc. This system is also capable to change the timings of traffic signals according to the density of vehicles on the roads. The design has several benefits over ordinary traffic light controllers built with microcontrollers or Programmable logic controller such as simple structure, high reliability, low costs, ease in installation and maintenance. The design of adaptable traffic control system is carried out for a chowk consisting of five roads. Each road is divided into main road (for straight movement) and cross road (for crossing). To some extent, traffic jam, unreasonably latency time of stoppage of vehicles, emergency vehicles like ambulances, VIP movement or forcibly passing is solved. So, this system carries a broader application prospect.
I. INTRODUCTION
Conventional traffic control systems has two major drawbacks: First, [1] due to lack of adjustments in timings of traffic signals, the traffic has to wait a long on the lane with few vehicles while on same lane, the traffic cannot pass through in short time due to rush on lane. Second, [2] there is no provision of movement of emergency vehicles like ambulance and fire brigades etc. In rush hours these emergency vehicles have to wait a long and results in human and financial loss. So, there is a need to develop a secure, fast and reliable traffic control system capable to control the vehicular traffic in rush hours without a need of traffic sergeant.
In this paper, we have developed a real traffic control system using Mealy state machines. The design is implemented in Verilog HDL Hardware Description language. We use different modeling styles to implement state machines to improve the readability of code and to increase the speed. The effect of state encoding on the size of synthesized circuit is also realized. The implemented architecture is then tested for the validation of the design on Spartan-3 xc3s400 FPGA Development Kit. [6] .
A. Field Programmable

C. State Machine Modeling Style
We can model each part of the state machine independently or by combining parts into one section. Different modeling styles of state machines are shown in Table I [7] . 
D. Encoding
State encoding scheme have a great influence on circuit size as well as performance. Different types of state encoding schemes can be used like Sequential State Encoding, Gray State Encoding, and One-Hot State Encoding. Out of these encoding schemes, One-Hot encoding is more efficient in terms of speed and size. The choice of state encoding scheme depends on the design application [7] .
State machines are widely used in applications that require prescribed sequential activity e.g. sequence detector, digital combinational lock, elevator control, traffic light controller.
II. SYSTEM IMPLEMENTATION
A. Roads Structure
Generally, a traffic signal system has three lights. A green light on the bottom of the signal indicates the traffic to proceed, a yellow light in the middle warns the traffic to slow and prepare to stop, and red light on the top indicates the traffic to stop. Fig. 1 shows structure of any chowk consisting of five main roads and each road is divided into two main roads (straight and cross). We are using ten traffic signals L1, L2,.…L10. The signals on straight roads are L1, L3, L5, L7 and L9 while L2, L4, L6, L8 and L10 are traffic signals on cross roads. Traffic signals on straight roads have three lights red, yellow and green while signals on cross roads have two lights red and green.
There are four sensors on roads SW1, SW2, SW3 and SW4 for emergency conditions. SW1, SW2, SW3 and SW4 switches are linked with traffic signals (L1, L5), (L2, L6), (L3, L7) and (L4, L8) respectively. Whenever any one of the sensors output is enabled, appropriate traffic starts to continue on the roads according to the position and priority of the switches and rest of the signals are off.
TL and TS are two inputs for controlling the green signal ON timings. When TS is enabled, ON timing of green light will reduce to halve. When TL is enabled, ON timing of green light will be doubled. Table  The Fig. 2 . Whenever there is emergency vehicle on the road, corresponding emergency switch installed on that road is enabled, the traffic on that road is allowed to pass and the traffic on all the roads is forcibly stopped. After passing of emergency vehicle, the emergency switch will be disabled. And the sequence is allowed to continue from a position where it was stopped. There is priority queue for the emergency switches. The switch which is enabled first will has highest priority. The sequence continues to start in order of switches priority. 
B. State
III. SIMULATION RESULTS
The design is simulated with Xilinx ISE Simulator to verify that the design behaves as expected in the target device both in terms of functionality and timing. Fig 3 shows IV. CONCLUSION In this paper, we have used finite state machines (FSM) to design an efficient and intelligent traffic light controller. Mealy machines are used to implement the system because outputs are also controlled by the inputs. The language used for the implementation is Verilog HDL with modeling style 2. Using Style 2, the code is compact and more efficient in terms of speed. The design is tested on Spartan-3 xc3s400 FPGA development kit.
The design is tested for different types of state encoding schemes like sequential encoding, gray encoding and One-Hot encoding. The percentage utilization of FPGA in terms of number of slices, number of flip-flops and number of Look up tables (LUTs) for these schemes are evaluated. From the results, it is evident that one-Hot encoding scheme is the best choice in terms of device utilization.
This model takes care of traffic on any chowk consisting of five roads. The implementation of complex traffic light for ten crossing roads in real time are considered for any chowk consist of five main roads and each main road is divided into two roads one for straight and other for cross moving vehicles. The system has several benefits over ordinary traffic light controllers such as simple structure, high reliability, low costs, easy installation and maintenance and so on. So, the system owns a broader application prospect. 
